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(57) ABSTRACT

A method for operating an industrial truck having three
wheels. During longitudinal travel, two steerable wheels run
in succession in a first lane, and a third wheel runs in a
second lane. The third wheel initially runs on an inside
during a turning in while cornering until the industrial truck,
during a further turning in, transitions into a revolving
motion. The method includes reducing a drive power as of
a specific steering angle during the turning in prior to the
revolving motion, and disengaging or reversing a direction
of'a drive rotation of the third wheel after a delay time which
begins with the reducing of the drive power, or, continuously
reducing the drive power from the specific steering angle
during the further turning in, and disengaging or reversing
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the direction of rotation of the third wheel when transition-
ing into the revolving motion.

6 Claims, 7 Drawing Sheets
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METHOD FOR OPERATION AND
INDUSTRIAL TRUCK

CROSS REFERENCE TO PRIOR
APPLICATIONS

This application is a U.S. National Phase application
under 35 U.S.C. § 371 of International Application No.
PCT/EP2017/065841, filed on Jun. 27, 2017 and which
claims benefit to German Patent Application No. 10 2016
113 260.8, filed on Jul. 19, 2016. The International Appli-
cation was published in German on Jan. 25, 2018 as WO
2018/015116 Al under PCT Article 21(2).

FIELD

The present invention relates to a method for operation
and to an industrial truck with at least two drivable wheels
running in different lanes when travelling longitudinally, of
which at least one is steerable around steering angles and at
least one initially runs on the inside during cornering until
the industrial truck, during further cornering, transitions into
a revolving motion.

BACKGROUND

Such a method for operation and such an industrial truck
are described in DE 10 2012 112 743 Al. DE 10 2012 112
743 Al describes an industrial truck with three wheels. All
wheels are arranged around steering axes running approxi-
mately perpendicularly to the wheel axes and approximately
parallel to one another. The industrial truck comprises the
drive programs “longitudinal travel” and “lateral travel.” A
control unit is provided to switch between longitudinal
travel and lateral travel oriented approximately perpendicu-
larly thereto via which the steering devices respectively
associated with the wheels can be acted on so that the
wheels, during a neutral positioning of the steering element,
for example, a steering wheel, are located in a straightfor-
ward position in the corresponding travel direction. All
rotational axes of the steered wheels in this position run at
least substantially parallel or congruently, in other words,
the center of steering is located in infinity.

All wheels of this industrial truck are drivable via respec-
tively associated drive devices. These drive devices may in
particular be electrically or hydraulically powered motors.

When this industrial truck is in the travel program “lon-
gitudinal travel,” two of its wheels run in succession and at
least approximately in one and the same first lane. The third
wheel runs in the second lane. Viewed from the direction of
longitudinal travel, the third wheel is located approximately
between the two wheels running in the first lane and is hence
referred to as the “middle wheel.”

When this industrial truck is in its lateral travel, the
steering devices of the two wheels running in the first lane
are steered according to the steering commands generated
with the help of the steering element. The middle wheel is
not steered.

When this industrial truck is steered from longitudinal
travel into a cornering, the middle wheel is located on the
inside of the curve so that its speed of rotation is reduced
compared to the wheels on the outside of the curve. When
turning in, the center of steering of the two wheels running
in the first lane steadily approaches the steering axis of the
middle wheel. The middle wheel must stop when the center
of steering collides with its steering axis. When turning in
further, i.e., when the center of steering moves between the
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middle wheel and the wheels running in the first lane so that
the industrial truck rotates around a rotational axis located
between the wheels, hence rotating in a “revolving motion,”
the middle wheel must ultimately rotate in the opposite
direction. The drive of the at least one wheel initially
running on the inside during cornering, for example, the
middle wheel, is therefore disengaged when reaching a
specific steering angle of the at least one steered wheel. The
phrase “initially running on the inside during cornering” is
meant to clarity that this wheel, when turning in during
cornering, runs on the inside until the center of steering
defined by the steered wheels moves between the steered
wheels and the wheel running on the inside and the vehicle
transitions into a revolving motion. “Disengaged” should be
understood as meaning that the previously driven wheel is
no longer acted on by a drive torque. This can be achieved
in the case of an electric motor drive, for example, by
reducing or interrupting the supply voltage, and can be
achieved in the case of a hydraulic drive by reducing or
interrupting the supply of hydraulic fluid. A switchable
freewheel mechanism might alternatively be provided which
disengages the wheel from the drive device when reaching
the steering angle.

Due to the disengaging of the wheel initially running on
the inside during cornering when reaching the specific
steering angle, a scraping of the wheels on the ground, which
would increase the wear and tear of the wheels and could
result in uncontrollable travel states of the industrial truck,
is indeed avoided. Applied use has revealed, however, that
the disengaging carried out when reaching the specific
steering angle can result in an undesirable and noticeable
jerking of the vehicle. A sudden acceleration of the revolving
motion of the industrial truck when disengaging the wheel
initially running on the inside was also noted in some cases.

SUMMARY

An aspect of the present invention is to improve upon the
above method for operation of an industrial truck and/or the
industrial truck so as to avoid the above-mentioned disad-
vantages.

In an embodiment, the present invention provides a
method for operation of an industrial truck. The industrial
truck includes wheels. During a longitudinal travel of the
industrial truck, two wheels of the three wheels run in
succession and at least approximately in a first lane, and a
third wheel of the three wheels runs in a second lane. The
two wheels running in the first lane are steerable around
respective steering angles. The third wheel running in the
second lane initially runs on an inside during a turning in
while cornering until the industrial truck, during a further
turning in, transitions into a revolving motion. At least one
of the two wheels running in the first lane during the
longitudinal travel and the third wheel running in the second
lane is configured to be acted on by a drive power. The
method includes reducing the drive power by a specific
amount as of a specific steering angle during the turning in
prior to the transitioning into the revolving motion, and
disengaging the third wheel initially running on the inside or
reversing a direction of a drive rotation of the third wheel
after a specified delay time which begins with the reducing
of the drive power, or, continuously reducing the drive
power from the specific steering angle during the further
turning in, and disengaging the third wheel initially running
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on the inside or reversing the direction of rotation of the
third wheel when transitioning into the revolving motion.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention is described in greater detail below
on the basis of embodiments and of the drawings in which:

FIG. 1: schematically shows a block diagram of an
operating system using the example of a three-wheeled
industrial truck during longitudinal travel;

FIG. 2 schematically shows in a)-d) this vehicle in
straightforward motion as well as in three different steering
situations;

FIG. 3 shows a first embodiment of components intended
for driving the wheel initially running on the inside, in the
form of a hydraulic circuit diagram;

FIG. 4 shows a second embodiment of components
intended for driving the wheel initially running on the inside,
in the form of a hydraulic circuit diagram;

FIG. 5 shows a third embodiment of components intended
for driving the wheel initially running on the inside, in the
form of a hydraulic circuit diagram;

FIG. 6 shows a fourth embodiment of components
intended for driving the wheel initially running on the inside,
in the form of a hydraulic circuit diagram; and

FIG. 7 shows an illustration of a time-delayed activating
of a switching valve provided between a travel pump and a
hydraulic drive motor of a wheel initially running on the
inside when transitioning into a revolving motion.

DETAILED DESCRIPTION

In a first embodiment of the method for operation of the
present invention, when turning in, before transitioning into
the revolving motion, starting from a specific steering angle,
the drive power is reduced by a specific amount and then
held at least substantially constant, and subsequently, after a
specified delay time from reducing the drive power, the
wheel initially running on the inside is disengaged or the
direction of rotation of this wheel is reversed.

It has surprisingly been found that a jerking of the vehicle
is substantially reduced when compared to the prior art
despite the drive power being incrementally changed. The
undesirable accelerating when initiating the revolving
motion also surprisingly no longer occurs.

In a second embodiment of the method for operation of
the present invention, the drive power is continuously
reduced, for example, proportionally reduced to the further
steering angle change, from the specific steering angle when
turning in further, before the wheel initially running on the
inside is disengaged or the drive torque under which the
drive power acts upon it is reversed. This embodiment
achieves an especially “soft” transition of the vehicle from
longitudinal travel into a revolving motion.

If the drivable wheels are, for example, driven hydrauli-
cally, the hydraulic power of a hydraulic pump provided for
driving the drivable wheels can, for example, be reduced or
increased to reduce or increase the drive power.

The industrial truck according to the present invention
comprises at least two drivable wheels running in different
lanes during longitudinal travel, of which at least one is
steerable and at least one is initially running on the inside
during cornering. A rotational drive device is further pro-
vided for the rotational drive of the drivable wheels. This
industrial truck also comprises a steering angle detection
device for the continuous detecting of the steering angle or
for the detecting of a specific steering angle of the at least
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one steerable wheel, as well as a device for influencing the
drive power transmitted from the rotational drive device to
the drivable wheels. The device for influencing the drive
power can, for example, be connected to the steering angle
detection device via a signal line. The drive power can
hereby be reduced when turning in during cornering at a
specific steering angle. Means for interrupting and/or revers-
ing the drive of the wheel initially running on the inside
during cornering are also provided. In an embodiment of the
present invention, a time delay device can, for example, be
provided via which the means for interrupting and/or revers-
ing the direction of rotation of the drive can be activated
after detecting a specific steering angle after a specified
delay time. The steering angle detection device can, for
example, be connected to the means for interrupting and/or
reversing the direction of rotation of the drive therefor. In a
second embodiment of the present invention, a line control
device can, for example, be provided, with which, after
detecting the specific steering angle, the drive power can be
continuously reduced and when transitioning into the
revolving motion the wheel initially running on the inside or
its direction of rotation can be reversed.

In an embodiment of the industrial truck according to the
present invention, the rotational drive device can, for
example, comprise a power-controllable hydraulic pump
and hydraulic motors acting on the drivable wheels, which
hydraulic motors can, for example, be acted on with hydrau-
lic medium by the hydraulic pump, which is also called a
“travel pump.”

The hydraulic pump can, for example, be formed in a
power-controllable manner, for example, in a hydraulically
power-controllable manner.

A hydraulic control line can, for example, be provided
therefor.

For controlling the power of the hydraulic pump, a control
spool device which can be switched into the control line via
an actuation device may then be provided in the control line,
which control spool device is connected to the hydraulic
pump for controlling the power.

For reducing the drive power when turning in during
cornering at a specific steering angle, a bypass line bypass-
ing the actuation device and connected to the control line
may be provided, which bypass line can, for example,
comprise a 2/2 solenoid valve and, for example, also a
throttle.

The actuation device may additionally or alternatively be
connected to the steering angle detection device via a signal
line and formed so that the control spool device, as a
function of the steering angle, can be continuously, for
example, proportionally, acted on by hydraulic control pres-
sure.

The present invention will be explained further below
under reference to the drawings.

FIGS. 1 and 2 schematically depict a chassis 1 of an
industrial truck which is referenced in its entirety as 100.
The industrial truck 100 comprises two wheels 2, 3 running
in one lane in a longitudinal travel direction, as well as a
third wheel 4 running in a second lane. All wheels 2, 3, 4 are
arranged in a steerable manner around steering axes A
running perpendicularly to the figure plane.

For pivoting of the wheels 2, 3, 4, hydraulic cylinders 5,
6, 7 respectively associated with one of the wheels 2, 3, 4 are
provided, which hydraulic cylinders 5, 6, 7 are hinged at one
end on the chassis 1 and at the other end on a respective
steering arm 8, 9, 10.

Each hydraulic cylinder 5, 6, 7 is connected to a steering
block 21 via a hydraulic hose 11. The steering block 21 is a
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multi-valve location which, as a function of the selected
steering program, supplies the hydraulic cylinders 5, 6, 7
with hydraulic fluid. The steering block 21 is connected to
a steering orbitrol 15 via hydraulic hoses 12.

The steering orbitrol 15 is further connected with an
electrically controllable switching valve 14. The steering
orbitrol 15 is connected via an electric signal line 13 to an
electric control unit 18 which is formed with a device for
storing the longitudinal and lateral travel programs. The
switching valve 14 serves the purpose of shifting the wheels
2, 3, 4 as a function of the respective selected drive program
to the initial position (with the steering element in neutral
position). In FIG. 1, this is the straightforward position
during longitudinal travel. If the program “lateral travel” is
selected, the switching valve 14 and the steering block 21
make sure that all wheels 2, 3, 4 are pivoted around their
respective steering axis A by 90 degrees. The switching
valve 14 is also connected via a hydraulic hose 16 to a
priority valve 33, to which a hydraulic work pump 32 is
connected. The hydraulic work pump 32 serves to provide
the hydraulic medium needed to operate the steering and
further power units, such as the lifting devices of the
industrial truck. The priority valve 33 makes sure that the
steering components are preferentially supplied in order to
prevent an interruption of the steering function during a
simultaneous operation of other power units.

The steering block 21 is also connected via an electric
control line 17 with the control unit 18. The feeding or
removal of hydraulic fluid via the hydraulic hoses 11 to or
from the hydraulic cylinders 5, 6, 7 occurs depending on the
travel program, which has been selected with the aid of an
input device 19, by a driver. The direction of travel can
furthermore be selected via the input device 19.

A hydraulic travel pump 26 is connected to the control
unit 18 via an electric control line 17a. The travel pump 26
provides pressurized hydraulic fluid with which hydraulic
drive motors 34, 35, 36 can be acted on, each respective
hydraulic drive motor 34, 35, 36 being associated with a
driven wheel 2, 3, 4. Between the drive motors 34, 35, 36
and the travel pump 26, a travel block 23 closes circuit with
the hydraulic hoses, which travel block 23 is likewise
connected to the control unit 18 via an electric control line.
The travel block 23 distributes the hydraulic flows via
hydraulic hoses 20 to the drive motors 35, 36 of the two
wheels 2, 3 running in one lane in a longitudinal travel
direction according to the respective selected travel pro-
gram. The drive motor 34 of the third wheel 4 is connected
via a shift valve 47 via hydraulic hoses 20 with the travel
pump 26. The shift valve 47 is in turn connected via an
electric control line 22 to the control unit 18. The travel
pump 26 is connected to a valve arrangement 37 via a
hydraulic control line 41. The valve arrangement 37 is
connected via an electric control line 175 to the control unit
18.

A steering element 27 in the form of a steering wheel
serves to operate the steering orbitrol 15.

Angle sensors 24 are provided at all wheels 2, 3, 4, which
angle sensors 24 are connected via signal lines 28, 29, 30
with the control unit 18.

Only the two wheels 2, 3 running in one lane are steered
during the industrial truck’s longitudinal travel according to
the present invention. The third wheel 4, also called the
“middle wheel,” remains unsteered. Lateral travel is sym-
bolized in FIG. 2 a) by the depicted arrows. During lateral
travel, the center of steering is located in infinity, in other
words, the rotational axes D2, D3 of the wheels 2, 3 do not
intersect.
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If a steering operation to the left occurs, as symbolized in
FIG. 2 b), the two wheels 2, 3 are rotated in the reverse
direction of rotation, albeit in equally large angles, so that
the rotational axes D2, D3 intersect at the center of steering
P.

The industrial truck 100 travels an arc around the center
of steering P, wherein the third wheel 4 must now traverse
a smaller path than the two wheels 2, 3. This third wheel 4
hence initially runs on the inside when turning in.

If the steering lock is increased, the center of steering P
travels towards the steering axis A of the third wheel 4. Once
the center of steering P reaches this steering axis A, as
illustrated in FIG. 2 ¢), the industrial truck tends to turn
around the steering axis A of the third wheel 4, ie., to
transition into a revolving motion. The third wheel 4 must at
that moment stop, if scraping against the ground is to be
avoided.

In order to avoid the increased wear and tear linked to a
scraping of the wheels on the ground, as well as uncontrolled
travel states, the drive power is reduced when turning in
before transitioning into the revolving motion from a spe-
cific steering angle.

The valve arrangement 37 is provided for this purpose,
which valve arrangement 37 is connected to the electric
control unit 18 via the control line 175. In the first embodi-
ment illustrated in FIG. 3, this valve arrangement 37 com-
prises an actuation device 38 connected to the electric
control unit 18. The actuation device 38 is acted on via a
hydraulic feed pump 39 with hydraulic medium and serves
the deflection of a control spool 40 with the aid of the
hydraulic medium against spring tensions acting on the
control spool 40 on both sides depending on signals which
are transmitted by the electric control unit 18 to the actuation
device 38. The control spool 40 is connected to the travel
pump 26 on the side of the spool rod. The travel pump 26 is
formed so that the flow rate it effectuates depends on the
position of the control spool 40.

In FIG. 3 (and also in the further FIGS. 4-6, which show
further embodiments described below) the control spool 40
is located in a position shifted from a center neutral position
toward the left against the force of a spring tension due to a
hydraulic pressure which is generated by the hydraulic feed
pump 39 and conveyed via a control line 41 to a cylinder
chamber 42, which is illustrated on the right of FIG. 3. Ifa
specific steering angle is now detected when turning in, with
the aid of a steering angle detection device 31 operatively
connected to, for example, the steered wheel 2, the method
according to the present invention (as already described
above) provides for reducing the drive power. For this
purpose, a bypass 43 connected in parallel to the actuation
device is provided in the embodiment illustrated in FIG. 3.
The bypass 43 comprises a hydraulic throttle 44 and an
electrically operable 2/2 solenoid valve 45 connected in
series with the hydraulic throttle 44. The 2/2 solenoid valve
45 is likewise connected to the electric control unit 18 on its
operating side.

The 2/2 solenoid valve 45 is supplied with a voltage in the
operating states illustrated in FIG. 3 and further in FIGS.
4-6. The 2/2 solenoid valve 45 is formed so that it cuts off
the flow of fluid through the bypass 43 in this state. The
pressure prevailing in the control line 41 is thus applied
entirely to the cylinder chamber 42. The travel pump sup-
plies a hydraulic power which is determined by the pressure
in the control line 41 and the corresponding position of the
control spool 40.
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If the 2/2 solenoid valve 45 is now disconnected from
current with the aid of the electric control unit 18, which is
effectuated in case of detecting the specific steering angle by
means of the control unit 18, the bypass 43 is opened and
hydraulic medium flows therethrough, overcoming the
hydraulic throttle 44. The pressure applied to the control
spool 40 in the cylinder chamber 42 hereby drops. The
control spool 40, acted on by spring tension, shifts in the
direction of the neutral position, whereby the flow rate of the
travel pump 26, and thereby the power provided by the drive
motors 34, 35, 36, is reduced.

The control unit 18 comprises a time delay device 46. Via
the time delay device 46, the shift valve 47, which closes
circuit with the hydraulic circuit between the travel pump 26
and the drive motor 34 of the third wheel 4 initially running
on the inside when turning in during cornering, is operated
by means of the electric control line 22. The shift valve 47
is formed so that it connects the drive motor 34 with the
travel pump 26 when it is cut off from voltage. If, after
detecting the specific steering angle with the steering angle
detection device 31, the shift valve 47 is operated after the
delay time has passed, the travel pump 26 in the embodiment
illustrated in FIG. 3 is disconnected from the drive motor 34
and the drive motor’s hydraulic circuit is short-circuited so
that the drive motor 34 can rotate freely and the third wheel
4 thereby runs freely. It is thereby disengaged from the drive.
The delay time can be set and adapted to the travel behavior
of the respective vehicle. Tests have shown that in the case
of three-wheeled industrial trucks of the kind exemplified
here, delay times in the range of tenths of a second are
regularly suited to improve the travel behavior of these
vehicles.

The time-delayed activation of the 2/2 solenoid valve 45
and of the shift valve 47 is clarified in FIG. 7, which
schematically illustrates the course of the voltages applied to
these valves. In this case, the voltage applied to the 2/2
solenoid valve 45 is represented by a dotted line and the
voltage applied to the shift valve 47 as a function of the time
is represented by a continuous line. When turning in from
straightforward travel, the confirmation voltage is first
applied to the 2/2 solenoid valve 45. The bypass 43 is hence
closed and the hydraulic power supplied by the travel pump
26 is hence not reduced. If the steering angle detection
device 31 reports reaching a specific steering angle at instant
of time t0 to the control unit 18, the 2/2 solenoid valve 45
is cut off from voltage by means of the control unit 18 and,
by opening the bypass 43, the hydraulic power supplied by
the travel pump 26 is hence reduced. After the delay time Z1
given by the time delay device 46 has passed, the shift valve
47 is supplied with a voltage by means of the control unit 18
at instant of time t1 and the drive motor 34 of the wheel
running on the inside is thereby disengaged. The supplying
of'a voltage, or the disengaging of this wheel, occurs for the
duration of the revolving motion. If at instant of time t2 the
angle detection device again detects the specific steering
angle and thereby the transition from a revolving motion
into cornering, the shift valve 47 is again cut off from
current. After a delay time Z2, the 2/2 solenoid valve 45 is
at instant of time t3 again supplied with a voltage and the
reduction of the hydraulic power supplied by the travel
pump 26 is thereby reversed.

A second embodiment is illustrated in FIG. 4. It differs
from that illustrated in FIG. 3 merely in the respect that the
shift valve 47 is formed as a switching valve which, when
supplied with a voltage, switches the direction of the hydrau-
lic current conveyed to the drive motor 34. Instead of a
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disengaging of the third wheel 4, a reversing of its direction
of rotation hence occurs in this embodiment.

The third and fourth embodiments illustrated in FIGS. 5
and 6 differ from those explained with regard to FIGS. 3 and
4 first in that no bypass 43 is provided. The actuation device
is instead equipped with proportional solenoids and
designed so that the hydraulic pressure acting on the control
spool is varied beginning with reaching the specific steering
angle, proportionally to the further steering angle change.
The industrial truck thus steadily delays during further
turning in until it transitions into revolving motion. At this
moment, in the embodiment illustrated in FIG. 5, a disen-
gaging of the drive motor 34 occurs, and in the embodiment
according to FIG. 6, a reversing of the direction of rotation
of the drive motor 34 occurs in a manner corresponding to
the embodiments according to FIG. 4. Due to the steady
delaying of the industrial truck, no time delay and no time
delay device is necessary.

The present invention is not limited to embodiments
described herein; reference should be had to the appended
claims.

LIST OF REFERENCE NUMERALS

100 industrial truck

1 chassis

2, 3 wheels

4 third wheel

5, 6, 7 hydraulic cylinders
8, 9, 10 steering arms
11, 12 hydraulic hoses
13 electric signal line
14 switching valve

15 steering orbitrol

16 hydraulic hose

17, 17a, 1756 control line
18 control unit

19 input device

20 hydraulic hoses

21 steering block

22 electric signal line
23 travel block

24 angle sensor

26 travel pump

27 steering eclement

28, 29, 30 signal lines
31 steering angle detection device
32 hydraulic work pump
33 priority valve

34, 35, 36 drive motors
37 valve arrangement
38 actuation device

39 hydraulic feed pump
40 control spool

41 control line

42 cylinder chamber

43 bypass

44 hydraulic throttle

45 2/2 solenoid valve
46 time delay device

47 shift valve

A steering axis

D2, D3 rotational axes
P center of steering

10, t1, t2, t3 instant of time
71, 72 delay time



US 10,807,471 B2

9

What is claimed is:

1. An industrial truck with three wheels, wherein,

during a longitudinal travel of the industrial truck, two
wheels of the three wheels run in succession and at least
approximately in a first lane, and a third wheel of the
three wheels runs in a second lane, the two wheels
being steerable,

the two wheels running in the first lane are steerable
around a respective steering angle, and

the third wheel running in the second lane initially runs on
an inside during a cornering,

the industrial truck comprising:

a rotational drive device configured to transmit a drive
power so as to rotationally drive of at least one of the
two wheels running in the first lane during the longi-
tudinal travel and the third wheel running in the second
lane, the rotational drive device comprising a power-
controllable hydraulic pump/travel pump which is con-
figured to be hydraulically power-controllable;

a steering angle detection device configured to continu-
ously detect the respective steering angles or to detect
a specific steering angle of the two wheels;

a device configured to influence the drive power trans-
mitted by the rotational drive device to the two wheels
and to the third wheel;

means for interrupting and/or reversing a direction of
rotation of the rotational drive device of the third
wheel,

a hydraulic control line configured to control a power of
the power-controllable hydraulic pump/travel pump,
the hydraulic control line comprising a control spool
device;

an actuation device;

a signal line configured to connect the actuation device to
the steering angle detection device, the signal line
being configured so that the control spool device can be
continuously acted on by a hydraulic control pressure
as a function of the steering angle and so that the
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control spool device can be proportionally acted on by
the hydraulic control pressure as the function of the
steering angle; and

a time delay device which is configured, after detecting a
specific steering angle after a specified delay time, to
activate the means for interrupting and/or reversing a
direction of rotation of the drive of the third wheel, or

a power control device which is configured, after detect-
ing a specific steering angle, to continuously reduce the
drive power and during a transitioning into a revolving
motion, to disengage or to reverse a direction of rota-
tion of the third wheel initially running on the inside,

wherein,

the control spool device may be switched into the hydrau-
lic control line via the actuation device and is con-
nected with the power-controllable hydraulic pump/
travel pump for controlling the power.

2. The industrial truck as recited in claim 1, wherein the
rotational drive device further comprises a first hydraulic
motor which is connected to the third wheel, the hydraulic
motor being configured to be acted on by a hydraulic
medium via the power-controllable hydraulic pump/travel
pump.

3. The industrial truck as recited in claim 2, wherein the
rotational drive device further comprises at least one second
hydraulic motor which is connected to at least one of the two
wheels, the at least one second hydraulic motor being
configured to be acted on by the hydraulic medium via the
power-controllable hydraulic pump/travel pump.

4. The industrial truck as recited in claim 1, further
comprising:

a bypass line which is configured to bypass the actuation
device and which is connected to the hydraulic control
line.

5. The industrial truck as recited in claim 4, wherein the

bypass line comprises a 2/2 solenoid valve.

6. The industrial truck as recited in claim 4, wherein the
bypass line comprises a throttle.

#* #* #* #* #*



